The 5' terminus of barley yellow dwarf virus RNA did not become labelled with 32p after dephosphorylation was attempted with calf intestinal alkaline phosphatase and subsequent treatment with [y-32p]ATP and T4 polynucleotide kinase. Treatment of BYDV RNA with ~2SI-Bolton-Hunter reagent yielded ~25Iqabelled BYDV RNA, as shown by acid precipitation analysis. Treatment with RNase yielded a protein of approximate Mr 17000 that was destroyed by treatment with Pronase and was serologicaUy distinct from BYDV coat protein. BYDV therefore appears to have a genome-linked protein.
The numbers refer to the Mr values of RNA standards x 106. STNV RNA and BYDV RNA migrated at 0-4 x 106 and 1.9 x 106 Mr, respectively. Initially, we attempted to determine whether BYDV R N A contained 5'-terminal phosphate(s). BYDV R N A (75 gg) and STNV R N A (16 gg) were treated with calf intestinal alkaline phosphatase (Donis-Keller et al., 1977) ; this reaction was stopped by treatment with TE-phenol and the R N A precipitated as described above. The phosphatase-treated BYDV R N A and STNV R N A were heated at 55 °C for 3 min, placed on ice, then treated with 150 gCi [7-32p]ATP, 10 units of T4 polynucleotide kinase and 1 gM unlabelled A T P as described by Maniatis et al. (1982) . The reaction was stopped by treatment with TE-phenol and the R N A was precipitated as described above. A 10 gl sample (from a total volume of 50 gl) of the resultant STNV ( Fig. 1 a, lane 1) and BYDV ( Fig. 1 a, lane 2) R N A s migrated as single major bands when analysed by agarose gel electrophoresis and ethidium bromide staining. Autoradiographic analysis of these resolved R N A s revealed that the 5' terminus of S T N V R N A ( Fig. 1 b, lane 1) became 32p-labelled by this procedure but the 5' terminus of BYDV R N A ( Fig.  1 b, lane 2) did not; the latter therefore contained a blocking group other than 5'-terminal phosphate(s).
The protein-specific iodinating reagent, the ~zSI-labelled BoRon-Hunter reagent, was used to determine whether a protein, i.e. a VPg, was covalently linked to the 5' terminus. ( Harris et al., 1978) . Samples of 125i_labelled BYDV, CPMV and TMV RNAs were precipitated with 5 ~ tricholoroacetic acid before and after treatment with RNases A and T1. Fifty-eight and 57 ~o of the radioactivity associated with RNase-treated BYDV and CPMV RNAs, respectively, was precipitated relative to their untreated 125I-labelled RNAs. TMV RNA was an effective negative control since it accepted little of the 125I label. The 125I-labelled material associated with BYDV and CPMV RNAs was susceptible to Pronase digestion as seen by a reduction in acid-precipitable radioactivity to 27 and 2~, respectively, of their untreated t25I-labelled RNAs. This implies the presence of a tightly associated protein. The incomplete digestion by Pronase of the ~25I-labelled material associated with BYDV RNA was also observed when treatment was with proteinase K or ct-chymotrypsin followed by proteinase K. This protein evidently contains an amino acid sequence resistant to digestion with common proteases or may be a complex protein containing substituents such as carbohydrate as in a glycoprotein. The ~zsI labelling associated with BYDV RNA and CPMV RNA was further characterized by SDS-PAGE (Fig. 2) . Treatment of ~/5I-labelled CPMV RNA with RNases A and T1 resulted in the release of three components (lane 1), all of which were susceptible to Pronase digestion (lane 2). These proteins correspond to CPMV coat proteins, which migrated at positions representing approximately 45 000 and 25 000 Mr, and CPMV VPg which migrated at approximately 5000 Mr (Daubert et al., 1978) . 125I-labelled BYDV RNA treated with RNases A and T1 released a single component of approximately 17000 Mr (lane 3), which was susceptible to Pronase digestion (lane 4). This established the presence of a 17 000 Mr protein associated with BYDV RNA which we believed to be a BYDV VPg.
Before this report, the only identified protein associated with BYDV was its coat protein which has an estimated Mr of 24 500 (Scalla & Rochow, 1977) . We therefore attempted to show that the 17 000 Mr protein associated with BYDV RNA was not a distinct degradation product of BYDV coat protein, by using immunoprecipitation assays (Davis et al., 1986) with 20 Ixg of immunoglobulin (Ig) raised against BYDV coat protein (Fig. 3) 2) . This material was apparently a contaminant obtained from the TE-phenol extraction. We did not determine its origin, i.e. whether the 40000 Mr protein was a dimeric form of coat protein. However, these data established that a protein of approximately 17000 Mr was associated with BYDV RNA, was not serologically related to BYDV coat protein and therefore may represent a BYDV VPg.
The RNA of another member of the luteovirus group has also been shown to contain a VPg, i.e. the 7000 Mr VPg of potato leafroll virus RNA (Mayo et al., 1982) . However, this is the first evidence for the presence of a VPg associated with any BYDV strain. The estimated Mr of the BYDV VPg, 17000, appears to be similar to that of a putative product encoded by an open reading frame within the coat protein gene of a PAV isolate of BYDV (Miller et al., 1988) .
